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(S) Liquid trapfor medical application. 
(S) A water trap for use in a capnographic sampling line is 
disclosed. It includes a main body, a liquid collection 
chamber in communication with ambient atmosphere 
through a first channel, a cylindficaily shaped separation 
chamber which communicates at a first end with ambient 
atmosphere through the top of the main body and at its end 
opposite the first end with the collection chamber, and a sam- 
pling gas input channel in communication with ambient 
atmosphere and which extends into the separation chamber 
tangentialty to the interior wall thereof. 
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Deecrlptlon 
LIQUID TRAP tm MEDICAL APPLICATIO^S 

aeekqroun d of the Invention 

pres^^nt Invention relate* to ,«edic<.L 
instru^entB for H^easuring the carbon dioxide in the e.hal.d 
breath of a patient (known as "capnography" ) . uor-. 
particularly, the present Invention relates to v er I 
ueea with »uch aevleeo. '-i«>r-i 

"."".uremsnt o, . patient-. carb»n dioxide 
level J. .n imporfnt p.ran,eter In the aios„o»lB of . 

cLuL:' "r""""' "'"-^'-p-y aone : 

cont.nuouB b.sas, and tfte valuea of carbon dioxldo i.v.i 
are displayed as a curve on a cathoda-ray tube (CRT) 

Meaaurement o£ tha carbon dioxide gaa lUei ie 
««°ne by aeplr.tlng a contlnuou. atraam of gaa fro^ th^ 
patient.^ exhalation Un« and faadln, it InCo an inTra.!: 

200 nlMin or leea. i„ order to ml„i„i« da„penlnq cf thi 

snal as possible (about 2 ml,. The Inaide diameter of th. - 
M^pUns line Is often 1 mm (0.40 Inch) or smaller. 

virtually 100 percent relative humidity. The gae coola 1 . v 
the aampling line (the line is at room tempereture, u.u« , 
around 70OP, and the moieture condeneea. it ie l^. ^l 
to remove thl. moleture from the line and collect I't i„ « 
container for easy dlsppsal. 

Bummarv o f the Inv«inH>.n 

The present invention relates to an apparatus, for 

a IVt ' '"'^ " '^"""""^ i" 

a pat.ent e sampled elratream. The apparatus, or w,t. 

trap xnoludes a main body having a liquid cellecHo, 

Chamber and a separation chamber. The reparation chllb" 



nt a firot end through th top of the tnaJn 
body «ith ambient atmosphere and at it» opp 
the collection chambs^. A sample gas ^"P 
tengentlaXly coupled to the separation chamber at 

separation cban^ber'a interior wall. .„«aratus 
in the preferred embodiment, the apparatus 
•n^iudea an uppct main body portion which containe the 
.ncludea detachably mounted to the 

separation chamber ana a cup 

upper .oay portion to form the collection chamber. 
P^.^^ T^,...riDtion nf the Drawina 

?ig;:;rr7rv^o7pi««' ^^^^ * 

water trap device used in capnegraphy. 

Figure 2 i« « Pl««" elevational view, of the 

, „ater ^r.. c^^^^ ^ of the irererr.d 

-<^nt of the vater trap of the present Invention. 
.^a.mont^or the ^ ^^^^^^^ ..p.eoent.tion of th. 

.oupxin, o« the pr.-.ent .invention water trap with a ~ 
- — "^ZTTV :"::;Tanar View the wat r 

--""-crrira'^orveovri ::ro/-the ..... 

eeparation lohanis. o, ri.ure 4 taKen aXon, the linea ana 
„ arrow. ^ . „«a.eection.i view of the water 

separation .ech.nla» of rl9ore 4 taken alon, the linea ana 
ITZ in Figure 4 ana Inclodins a croBB-ae=t>on.l vie« 
^iV of 1i,«e 7 Shown poaiticnea within the wat« 
3„ .operation n.ch.nia.._^ ^^^^^^^ „„„.„ctlon.i view of the 
„,ter eeplra'tion >«eoh.ni.» of Figure 4 taken alon, th. 

lin s and arrows 6-6 in Figure 5. ^.^^.i «ie„ 

figure 7 is an levational. croaa-eectional view 
* ... -.H^ „at r -separation mechanism tst 

of a plug for use with the war r -»bp 



35 

Figures 3-6. 
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PetaHed PeBcr<ptln». pt th.. rvr.wi.^. 

«d Purlt»„-Be„«tt. Fl9>.r« 1 and 2 ehow a „.t«, 
5 approach u.«a 1„ tha prior art aeslgn.ted ganer.lly i'oo 

chambar X04. A flexlbla aamplln, line („de of v^nyl 
nylon, N.fion, etc., tU. cvar and la couplod to a 

.-.e .iio„r"^uiia«'o:°rren "r::::;.o^''%*''^" 

, ^ w^vween tne interior of i 

connactad aan,plln9 line and a amall.r chamber no with It 

15 Inv round < ^ ^^^ "'"'"""'■^ "« '^■^ 

15 ally round in croaa .action and la coupled to th^ L,, ., 

collection ch.,rt,er 104 at the bottom by hole 112 and tl 
exit port 114 in the top of the houalng 102 by a gradualiv 
narrowln, pathway 1«. exit port 114 la surrounaed ^ 

20 adapteT to T " 1-tex rubber a.eev. 

20 adapted to „.ke aealing contact with a Un. coupl.d tc b 
vacuum aource at the aen.or Instrument. : 

Ihe Chamber 104 haa an opening 120 eouL-Ld , 

aurrounded by a latex rubber eleeve 124 adapted to receive* 
25 a line coupled to a vacuum source. "ceive 
The device 100 of Figure. 1 and 2 wor^e 
Olio™: oa. from the aampUng tube ooMpled to Z IZC^ 

In the nn """"^"^ ^'>.= va:;: 

on the line coupled to port 114. The oaa and co^den-tf 
30 molature present In the gas .ample .r. pujied through j! 
round .mailer chamber 110. . The mol.turc. being heavier' 

110 and be pulled through hoi. 112 00^.^""^ 
Chamber 104 by the partial vacuum present ther« " 
35 coupling Of port 122 to the vacuum .puree .not ehowm. 

Hosier >K 1" *" '"^ ®" '■'^ '^'X" h«n<i. 

agSter than the eondenaed moisture and It tends to 
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-.u 114 bv the vocuuw source 

coupled thereto. ' jjo. However, betore aepar*- 

Uon of • p„Uea down .Ion, 

, ana conaeneefl molature, «ii through the 

p.th 130 towera the ch-nber 110 the 
'chen-ber 110. Separation 7" ™X "thwey'll*. ana 
„«tlcally through the ^"^''Zx. lTZtl the coUectlo. 
the liquid *.lle through the hole 112 

« cha,*er 10^- ^^^^^ collection cha,«ber 

Which a: a cup .or the 

""\r::vir ior"rca^:- 1: - 

overall device «anr!re device muet 

To empty the chamber, the entire oe^i.c 

- :r ;u™;ter .^o^ th. ,r or: 

, ,s ,n eKPloded assenibly drawing ot the 
Figure 3 is «n eKP ^^^^ntien deaign.ted 

„.ter trap """"^ /^t^.e separator .eans 30. 

rnH^Lroaabi: =^30: - oolleotion oC the noiature 

after ©aparation. saseinblv to an external 

Means 306 for holding the essembiy 
. the eeneing instrument ii^ also provided, 
frame or the eeneing p.„ares 4, 5 and 6, the eepar - 

Piaferrino now to Figures -» , . j, .nn 

.ioh co^riaea en 

1 ftviffi 404 and on ennuxar woa. 
with centraJ. ex^s «" extending there- 

,cr..ea With - tAnea a large central vol. 

from. The annular wall luo bottom. The axis 

408 open to the ambient -^--P^^^^^/^, .„„,lar .all 

404 ie coaxial with the central axis of t 

406. a cvlindrJcal oeparaticm 

,he ..aln ««>^y 3'^;;- ',,:*t;betantianv paral- 

cha^bor 410 having a central J" theretrom. The 

X^l «lth the axi 404 ana apaced apart 
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«ep=rotion ohember has an elonoate* 

con.t.„t <,i™«er t.r<.ughour"Mr » 
aia«.eter, Bhorter portjon «6 wh/l ' ^''-S^'' 

S portion 414 J Z'Z'it '""^''■'^ 

-i.»ater hole 419 Tic, ooj. < '""^ ^" " 

It open, et L end IJf "m'""' '° 
.PPcelte en. through . ro^t tape '"^ 
.f^aphere at the top of ZT^^ ■ 

■^ody 40. haa a^ /n/entr :e::.~ -i" 

apacea-apa.t annul., ride,,. Ho .naTw """'^^^ 

Figure 6 ie an elev««-i««»i 
Of the separating „e.na 302 ta^ th' Jk"?:""""""'' 
"hewing a horizontal Channel son in^r . 
^ro» the annular region « . where the To , """^ 
600 opens to ambient at^oaph.re "to L '""""^^ 
Of the separation ohanher L chLner Tnn" 
""t l„g„ portion 602 ITtH ore T^'^"^ ' 

annular region 434 -ns - 1 

60. extonafng int^'\h"Un VomorVi^'t"'"-''' — " . 
curved „au thereof and re.ohlna ^'"'B^ntlal to th« 

auhstantlany Perpendicular to the .r"-: T:"^' «• 
Chamber 4X0. separation 

f 

Circular croT Jec'tZ 'an7""/^'"' "^"^ "^"^ 

-thin the separ::r"ch::Li"r 

extands aown into the „.i„ portion " 
ohambor 410, but la Dro„«.,rj 7 Bep.rallon 

beoauae of l„ger d a Jt r T . " ""'"""^ '''^ ""^"^ 
* P«tlon 702, „hi=,h tit. 
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botlon, where it Mrrova lo » Inserted In 

op«. cot through the ^"■»" " , i. ehove the 

^„„y o£ the horUonteX ch.n-ber SOO 

,he p.., .00 i. ineertea -'^-^nrr. 

, Chamber «0, .nd br«. "J«%^^°-J,ty cyllndrloel chennel 
into the plug "fennel 704, the .eo J „ 

preterrea embodtaent, the l"''"' / i„ portion of 

thonhel. the •>«^»"^»^/*'«"":t" „e,„ bod, «e 

, second =Vlinaric. ch -el J^n th ^^^^^^^^.^^^^^ 

,„b.t.ntt.Uy the »na .-ept t ^^^^ «uhin 

Rubber O-rings 320 end 322 are en pp oylindrlcelly 
elrcunferentlel grooves 4,0 and .^^^^ ^^^^ pl,«, ov.r 

rrirTrrd':! th. o-rin.. «hioh .or„ . 

r ; holder .or the e«e.b. « --t- 

' „.th curved, --^--^eertron . tin. . pair o. hoUa 
one end by . separated slightly to 

j5 358 therethroosh. The a „„„^„ 
„«,ve the top o£ the released to dose 

.lage 3«0 of the ...In body and ^ ^^^^^^ 
.round the =«P "—"V- '^e ^ „ the 

the bracket to a convenient external 
30 senelng inatrument 4 end 7. saiopled gae 

Peretring no« to „t throush the 

1, dr.«n fro» the airstream 359 °« " „tera 

>ii I. the horlaontal channel, 
bcaaa tube 314 l- '«'" 1„ t.ngentiaUy to 

the separation """^"J^^J^^ Juon ot the separation 
3, the curved wall °* ^."^'",1:::- circularly within the 
chamber. the sanpl « ,,„tHf u,.l separation of 

separation chamber 410, causing 
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the gea end condensed moisture. The a^n k . 

in pyu, 700 and then out th. T'"' 
remainder of the Hn. i^o T 

Th*. «. ^ * fieneing device 3S1 

channel 420 to e vacuum ^" Beco«d 

vacuum source 36^ mw^ , 
in the cup; and when It i» ""^i-ture eoiieeia 

pulled downwardly from tZ 1 ""'''^ ^"P' i« 

^ main bodv and! « ^ 

cup is slipped Into Place Thl« ^^Ptied. a new 

tlon Of the sampling procL. interrup- 

-.ins •--iiT;r\n\rn^^^^^ — 

sep.r.tion chamber. it i. L» ""Plea 9«a into the 

through . Bep.r.ticn chaZ™" TlT T'^" "'^"^"^ 
chamber of the pre.ent 7 .T "ep.r.tlon 

PuUed Off. ^ ' pi"" the 9e« i. 
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Claima 



1. An apparotUB for eepareting liquid from gas Ln a 
sampled airatream from a patient, coinprielngj 

e container having an upper main body portion 
lower portion, eaid lower portion defining a liquid coll«ctio,'. 

chamber t , 

« suction port for coupling aaid liquid eollection 

chamber to a vacuum source? 

©aid upper main body portion coroprioings 

a cylindrically shaped separation chamber having 
a vertical axis and an interior cylindrical wall» 

a lower output port disposed at a lower end of 
said separation chamber and providing fluid commun leaf; ion 
between said separation chamber and said liquid collect iom 

chamber ; 

on upper output port disposed at en upper end of.; 
said separation chamber opposite said lower - output port: 
for removing gas from the separation chamber, said BeparBn' 
tion chamber being substantially devoid .of any physical 
structure between said lower and upper output ports? and 

a sample gas input channel coupled to said sepa-. 
ration chamber tangentially at the interior cylindrical 
via 11. 

2. The apparatus of claim 1 wherein said ccntoin^si 

further comprises j 

a cup portion for removable attachment to .said upper 

body portion to form said liquid collection chamberi 

an annular wall portion integrally formed with ssa«.d 
upper body portion and extending downwardly therefrom l« 
receive said cup portion, said annular wall portion comprisinrj 
at least on outer circumf r ntlal groove, said epp«raluif 

further comprising 1 

an O-ring positioned in eaid at least one groove 

to form a fluid seal with said cup portion. 
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further «««« . «PP«ratuB of cleiw, 1 wherein, said flppi^ri^tuf, 
further co.prl.e« a plug .iapoae^ te fit withi. .p,.,, 
Of said eeparetion chamber ««a extending only partway aown Ba^^d 
eeparatlon chamber, ««id plug comprising a channel therethrough 
to torm 0eld upp^r output port. 




024^730 



-1/2- 





-2/2- 



0242790 




FIG. 4 
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FIGo 5A 
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FIGo3A 
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